A filter for non-stationary processes, which allows receiving real-time filtering result without edge effects and delay, was proposed. Designed filtering algorithm can be used for continuous monitoring of technological processes of production conducted in order to prevent emergency situations and/or output of the process beyond the technological limitations. Built filtration system includes a Kalman filter and optimum discrete filter for random time series with stationary increments.
INTRODUCTION
The problem of monitoring continuous flow processes within the aim to prevent emergency situations and/or the output of the process beyond the technological limitations is discussed in this paper. In a regular mode the process parameters are subject to random fluctuations, which mask the direction change of the trend. In order to single out the trend the process is filtered in such a way that as the result of the filtrations:
 it would be possible to single out the trends one wants to detect;
 the results of filtering do not contain high frequency oscillations of the increments.
The problem of trend change detection can be posed as that of finding time moments, in which the increment of the filtered process changes sign. There are a lot of filtration methods permitting to single out the low-frequency component of observed processes in a posterior regime and delete the high frequency oscillations of increments involved. However the application of these filtration algorithms in realtime (as the data of the observations arrive) distort the process. The received results become the source of false conclusions about its properties, and, in particular, lead to a delay in the detection of trend changes.
The real-time filtering algorithm, which allows you to get the result of filtering in the current mode, close to the result obtained in the off-line mode, is proposed in this paper.
PROBLEM STATEMENT

Description of problem statement
Let us consider the technological object, the parameters of which are observed at discrete points in time and are described by the random non-stationary process. If in the process the high-frequency oscillations are absent, then a change in trend is accompanied by a change of sign in an increment series (differentials) of the process. In the presence of high-frequency oscillations in the process the changes in trend is masked by these fluctuations. The standard way to remove high-frequency oscillations is filtering. To detect changes in trend we can filter out the process with use lowpass filters, which allocate such trend changes, which is necessary to detect in a timely manner. The filter must change sign in those (and only those) points of the filtered process in which the changes of the trend occur.
In off-line for a wide range of processes, we can use: linear filters, filters based on singular spectrum analysis, wavelet filtration, and so forth. Solution of the filtration problem in real time is complicated by the presence of edge effects. Under the edge effect we mean fluctuating data at either end of a record after applying a filter. If your record is long enough, you simply discard the first and last several data. But if the process is observed and, consequently, it is filtered in real-time, the distortions introduced by edge effects, reduce the quality of the resulting solutions and/or do not allow to solve the problem. Let us formulate statement of the problem: for a given the filter constructed on the training sample in off-line, it is necessary to construct the real time filter with the same characteristics.
Quality of the real-time filter will be evaluating by the following characteristics:
 sum of absolute differences of the process values at the beginning and the end of the observed trend, multiplied by the sign of the increment of the filter at the moment of changes detection;
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 sum of absolute differences of the process values at the beginning and the end of the observed trend, multiplied by the sign of the increment of the filter at the moment of changes detection;  the number of detections of the changes of trend.
These characteristics are compared with the characteristics of the low-band filter which is constructed in the same range (taking into account of boundary effects) in off-line. 
Specific problem statement
We consider non-stationary random process with stationary increments of the first order. Process
